INTRODUCTION
Water in nature is subjected to constant circulation resulting in changes in its physical and chemical properties. It is enriched by various mineral substances and saturated by gases that change its microbiological properties,
THE LEVEL OF ARSENIC IN WATER FROM MINERAL WATER SPRING GAJDOVKA IN KOŠICE AND THE ASSOCIATED HEALTH RISKS
This study focused on the determination of selected characteristics of the mineral water "Gajdovka" relevant to the health of its consumers.
CHARACTERISTICS OF THE SPRING
On the basis of the Slovak technical standard STN 86 8000, valid up to 2005, the mineral water from the spring Gajdovka was classified as "natural, low-mineralized, hydrogen carbonate-chloride, calcium-sodium-magnesite, carbonate, sulfuric water, hypotonic, cold (temperature approximately 13 °C) water" [5] . water as healing waters with modified mode of use [13] .
The spring is protected by a protective fence to prevent the possibility of its direct pollution and the water is pumped by a submersible pump. The original aroma of fresh water persists for twelve hours after sampling. Unaltered mineral water acquires earthy -petroleum odour 24 hours after sampling. This odour is caused by bacterial strains that survive in deep-circulation mineral waters and are hygienically harmless. Potential turbidity can be caused by the presence of iron in water that does not hinder its consumption [5] . For regular monitoring of the concentrations of arsenic, iron and hydrogen sulfide in mineral water conducted in 2014, the samples were taken once per week, always on Wednesdays in the morning, stabilised and examined after transfer to a laboratory. In total, 51 samples of mineral water were taken and analysed.
MATERIALS AND METHODS

Sampling and processing of samples
To determine the overall mineralisation of water in 2014, 2 separate samples were collected in glass vessels with a volume of 1 dm 3 . One sample (1 dm 3 ) was evaporated in a porcelain dish on a water bath (Sample 1) and another was allowed to evaporate freely at room temperature (Sample 2). The residues (fine crystalline matter) were then used for X-ray diffraction analysis and IR spectrometry.
Analytical methods
The analysis of the chemical composition of mineral water was made at an accredited Geoanalytical Laboratory of the State Geological Institute of Dionýz Štúr in Spišská Nová Ves, according to internal regulations of this laboratory.
X-ray diffraction powder analysis was made with a diffractometer XRD D2 PHASER (Bruker, Germany), using 
Statistical evaluation
One-way analysis of variance (ANOVA) was used for statistical evaluation of the results. The calculation was performed using Excel. The likelihood of the first type error, referred to as "P-value", was calculated by ANOVA. The effect of the season on the monitored parameters, namely the concentration of arsenic, iron, hydrogen sulphide, and level of water in the Hornad River were evaluated. Correlation between individual parameters was investigated. P < 0.05 was considered significant.
RESULTS
The analysis of residues after evaporation of 1 dm 3 of water on water bath and at room temperature (Samples. 1
and 2) showed that the composition of both samples was almost identical. In samples there were identified compounds of CaCO 3 (aragonite), NaCl (halite) and Na 2 SO 4 (thenardite). In sample 2 also MgCa(CO 3 ) 2 (dolomite) was Table 1 .
The results of the analysis of the particular indicators determined at the Geoanalytical Laboratory of the State geological Institute of Dionýz Štúr in Spišská Nová Ves are presented in Table 2 . . The average weight of the residue was 2.610 g.
Microbiological analysis that focused on 14 indicators
showed an absence of pathogenic microorganisms and indicators of faecal contamination. The water complied with relevant requirements. The monitored indicators, type of the method used (standard) and relevant results are summarised in Table 3 . Tables 4a and 4b .
The minimal, maximal and average values of the concentrations of the analytes are presented in Table 5 .
The average concentrations of arsenic in mineral water in particular months are presented in Table 6 .
DISCUSSION
Arsenic usually gets into the environment in a natural way as the product of decomposition of minerals that ) [7] . L ore do et al. [22] stated that the concentration found in one mining location in Spain ranged from 4.1 to 5.6 mg.dm -3 of As. Arsenic is also part of some insecticides, phosphate fertilizers and detergents [6] .
Nowadays, great attention is given to the issue of arsenic presence mainly in connection with contamination of drinking water and its sources [26] . In the past, the allowable arsenic concentration in drinking water was 50 mg. Higher concentrations of arsenic in spring and min- ). Relatively little changes were observed in the case of calcium, magnesium, arsenic and sulphates (Table 2). Table 2 The results of microbiological analysis presented in Table 3 showed an absence of any determined pathogenic microorganisms in the mineral water in the monitored years.
The relevant Food Code (Third part, Chapter 25, Annex
No. 1: Quality indicators for table water, infant water and mineral water) states that the limit value for arsenic content in mineral water is 0.05 mg.dm -3 As(III) and this is not the value of overall arsenic. The concern is obvious -As(III) is 25 to 60 times more toxic than As(V) [9] . The AAS method used for determination of As can be used only for determination of total arsenic in water samples. Thus, the results obtained in this study characterise the concentration of total arsenic in mineral water. Under anaerobic conditions of ground mineral water, the form As(III) prevails. Under aerobic or oxidising conditions, the As(III) form oxidizes easily to As(V). The analyses of ground water showed that the share of As(III) is 80 to 90 % in overall content of arsenic [11] . When we used this proportion to calculate As(III) from total arsenic, the limit value was exceeded during seven months of the year 2014, i. e. during January to March, August, and October to December (Table 6 ).
Thus, the mineral water met the prescribed limit value for This way diluted mineral water is supplied to the public.
However, the problems with exceeding the limit value of arsenic content in mineral water still persist. Dietzová 
